mesoendemic with occasional outbreaks, and human movement between islands is limited (2) . Long-term isolation among these populations is suggested by the distribution of languages within the Austronesian language group and frequencies of genetic variations such as G6PD deficiency and α-thalassemia (2). Most of P. falciparum infections are monoclonal with limited mixed genotype infections (1, 3) . These epidemiological settings for malaria in Vanuatu are suitable to test rapid evolution of antigen polymorphisms of the parasite. We selected only isolates infected with a single genotype and extracted their DNA (1). The P. falciparum msp1, msp2 and csp genes as well as the pfcrt gene, were obtained by two separate PCR amplifications, and their sequences are determined directly without cloning. Conditions for the PCR amplification were described elsewhere (4). Sequencing was performed from both directions using the BigDye Terminator Cycle Sequencing kit (ver. 3.0) (Applied Biosystems) in an ABI 3100 sequencer. Sequence primers were designed for coverage of target regions in both directions: 25 primers for msp1 (chromosome 9), 7 primers for csp (chromosome 3), 6 primers for msp2 (chromosome 2), and 4 primers for pfcrt. For pfcrt, polymorphisms at residues 72 to 76 (5) were determined.
Primer sequences are available upon request. Wherever inconsistency appeared between two sequences after separate amplifications, a third round of PCR and direct sequencing were performed. The rate of sequence errors was 3 x 10 -9 per nucleotide. DNA sequences were aligned using Clustal X (6). Nucleotide length of aligned regions was 4881 for msp1 (n=90), 690 for csp (n=136), 291 for msp2 allelic FC27 type (n=111), and 321 for msp2 3D7 allelic type (n=31). Thus, the total number of nucleotides sequenced was 575382.
Amino acid positions of aligned sequences were determined using the MAD20 sequence (GenBank, Accession # X05624) for msp1, the 3D7 sequence (GenBank, Accession # PFC0210c) for csp, and the FC27 sequence (GenBank, Accession # J03828) and 3D7 P: Two-tailed P value by Fisher's exact probability test.
n: number of isolates.
